Abstract: The sorption/desorption characteristics of heavy metals onto/from soil particle surfaces are the primary factor controlling the success of the remediation of heavy-metal contaminated soils. These characteristics are pH-dependent, chemical-specific, and reversible; and can be modified by enhancement agents such as chelates and surfactants. In this study, batch experiments were conducted to evaluate the feasibility of using citric acid industrial wastewater (CAIW) to desorb cadmium from a natural clay from Shanghai, China at different soil mixture pHs. It can be observed from the results that the proportion of cadmium desorbed from the soil using synthesized CAIW is generally satisfactory, i.e., > 60%, when the soil mixture pH is lower than 6. However, the proportion of desorbed cadmium decreases significantly with increase in soil mixture pH. The dominant cadmium desorption mechanism using CAIW is the complexion of cadmium with citric acid and acetic acid in CAIW. It is concluded that CAIW can be a promising enhancement agent for the remediation of cadmiumcontaminated natural soils when the environmental conditions are favorable. As a result, CAIW, a waste product itself, can be put into productive use in soil remediation.
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Novelty Statement
The paper presents the results of an investigation on the potential use of citric acid industrial wastewater (CAIW) as an enhancement agent in electrokinetic remediation of cadmium contaminated high acid/base buffer capacity natural soil. The desorption characteristics of cadmium of a natural clay from Shanghai for a range of soil mixture pH values were evaluated experimentally. The information is vital for the use of CAIW as an enhancement agent for electrokinetic remediation, as the soil pH changes throughout the remediation process. Moreover, it establishes the viability of a productive use of a waste material to remediate cadmium contaminated high buffer capacity natural soil. The paper should be published in the Journal of Hazardous Materials as many readers of the journal are interested in soil remediation technologies. 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 1 
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57
Contaminants are transported by electroosmosis, electromigration, and/or electrophoresis. The soil used in this study is a natural clay soil collected at depths of 0.5-1.0 m in 115 Nanhui District, Shanghai, China. The soil was air-dried, pulverized, screened through a 116 2-mm opening sieve, homogenized, autoclaved for 120 minutes, and then stored for later use.
117
The soil was autoclaved to remove the microorganisms in the soil to eliminate possible 118 biodegradation of any chemical in the system, so as to avoid misinterpretation of the results.
119
The soil is classified as CL, i.e., inorganic clays of low to medium plasticity, in accordance surfaces. Practically all the cadmium in the solution is sorbed on soil particle surfaces. 163 Therefore, the initial sorbed concentration of cadmium on soil particle surfaces was 
Effect of CAIW Concentration on Cadmium Desorption
227
The effect of CAIW concentration on cadmium desorption at pH 5 is shown in Figure   228 3. The relative concentration of CAIW is defined to be the diluted concentration of CAIW 229 used in the experiment normalized byrelative to the original concentration of the synthesized 230 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 The soils used by these researchers carry positive surface charges at low soil mixture pHs, 275 causing the sorption of negatively charged complexes on soil particle surfaces. However, the 276 natural soil used in this study has no point of zero charge (PZC) and always carries negative 277 surface charges [9] . Negatively charged complexes are thus repelled by negatively charged 278 soil particle surfaces into the solution phase.
279
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